Introduction {#Sec1}
============

Uveitis is a complex intraocular inflammatory condition affecting the uveal tract (which comprises the iris, the ciliary body and the choroid), as well as the retina, optic nerve and vitreous \[[@CR1], [@CR2]\]. Depending on the site of inflammation, uveitis can be classified as anterior, intermediate, posterior or panuveitis \[[@CR1]--[@CR3]\]. Etiology includes infection, autoimmune disease or trauma as well as idiopathic \[[@CR1], [@CR2]\]. Uveitis can eventually lead to the development of glaucoma, cataract and/or cystoid macular edema (CME), all of which may result in permanent loss of vision (20%) \[[@CR4]\]. The estimated incidence of uveitis has been between 14 and 52 cases per 100,000, with an overall prevalence of 0.73% worldwide \[[@CR5]\]. Most affected people are found to be between the ages of 20 and 50 years \[[@CR5], [@CR6]\].

Macular edema (ME) is one of the main causes of vision loss in patients with uveitis \[[@CR2], [@CR7]\]. It results from a self-amplified pro-inflammatory environment, which ultimately results in the breakdown of the internal blood--retinal barrier and accumulation of fluid in the retina \[[@CR2], [@CR7]\]. The degree of visual loss is influenced by the location, severity and duration of ME. The early stages of uveitic ME may be more responsive to treatment than chronic forms.

Corticosteroids (topical or systemic) remain the mainstay treatment for idiopathic uveitis \[[@CR2], [@CR5]\]. Other treatments used include intravitreal steroids, systemic carbonic anhydrase inhibitors, anti-VEGF drugs, immunosuppressive drugs, and biologics, mainly anti-tumor necrosis factor-alpha (TNFα) agents \[[@CR1]--[@CR5]\]. However, chronic systemic therapy with corticosteroids is not devoid of adverse effects, and in situations of idiopathic noninfectious uveitis with corticosteroid-responsive ME, switching to intraocular therapy may be beneficial in controlling inflammation and ME, without the systemic adverse effects. On the other hand, ME in noninfectious uveitis is characterized by recurrence, thus contributing to chronic external retinal damage and a decrease in the patient's visual potential \[[@CR8]\].

An increasing number of sustained-release drug delivery devices have been developed to provide sustained control of inflammation and consequently of ME \[[@CR9]\]. The ILUVIEN^®^ (fluocinolone acetonide \[FAc\]) 0.19 mg intravitreal implant received approval in 2012 and 2019 in Europe for the treatment of persistent or recurrent diabetic ME despite prior treatment and for the prevention of relapse in recurrent noninfectious uveitis affecting the posterior segment of the eye. Submissions were based on data from phase III trials in diabetic ME \[[@CR10]--[@CR12]\] and non-infectious uveitis affecting the posterior segment of the eye \[[@CR13]\].

The FAc intravitreal implant contains 0.19 mg of fluocinolone acetonide and is designed to release 0.2 µg per day for up to 36 months \[[@CR14]\].

The current article describes a single case of noninfectious uveitis accompanied by recurrent episodes of ME, and reports the outcomes achieved with the FAc implant after the patient had been treated with prior therapies (i.e. corticosteroids, nonsteroidal anti-inflammatory drugs, immunosuppressants, and intravitreal short-acting steroids). This case was also presented at Sociedad Española de Inflamación Ocular (SEIOC) in 2019.

The case report complies with the guidelines for human studies and was conducted ethically in accordance with the World Medical Association Declaration of Helsinki. The patient was informed of the delicate nature of her ocular condition and she gave her consent to publish this report.

Case Report {#Sec2}
===========

In January 2013, a 54-year-old pseudophakic woman was referred by the internal medicine physician to the ocular inflammation clinic at the ophthalmology department due to persistent complaints of red eye, poor vision and photophobia in her right eye since 2010. She was a monocular patient, in which the left eye was eviscerated due to trauma and secondary endophthalmitis in 1995. Since 2010, she had reported recurrent episodes of red eye, and was therefore followed by a private ophthalmologist in conjunction with an internist. When sent to our inflammation clinic, she brought with her information provided by the previous ophthalmologist with fluorescein angiography and indocyanine green angiography. Both showed no signs of vascular or choroidal inflammatory activity. She underwent cataract surgery in 2012. She was then treated by the internist with cyclosporine 100 mg/day. The patient did not show any relevant systemic change or history.

Patient Examination and Diagnosis {#Sec3}
---------------------------------

Right eye examination, performed in January 2013, revealed a best-corrected visual acuity (BCVA) of 20/200 (35 Early Treatment Diabetic Retinopathy Study \[ETDRS\] letters), presence of flare and absence of cells in the anterior segment, and an intraocular pressure (IOP) of 11 mmHg, measured by applanation tonometry. The fundus revealed a dense vitreous organization and exuberant CME, as seen on the spectral domain optical coherence tomography (SD-OCT) scans at diagnosis (Fig. [1](#Fig1){ref-type="fig"}a). The optic nerve, vasculature and remaining retina were unchanged.Fig. 1Chronological evolution of macular edema during treatment. Isolated images correspond to macular edema immediately before treatment. Double images correspond to macular edema immediately before and after treatment. *CME* central macular thickness, *DEX* dexamethasone, *FAc* fluocinolone acetonide

Systemic workup was performed (chest X-ray, Mantoux test, antineutrophil cytoplasmic antibody \[ANCA\], antinuclear antibody \[ANA\], angiotensin-converting enzyme, *Treponema pallidum* hemagglutination assay \[TPHA\]), and the results were negative.

A presumptive diagnosis of idiopathic panuveitis or sympathetic ophthalmia was made.

Treatment History {#Sec4}
-----------------

Treatment was started with topical dexamethasone 1 mg/ml (five times a day), along with prednisolone 60 mg/day, topical ketorolac 5 mg/ml (three times a day) and cyclosporine 100 mg/day was maintained at this point. After 1 month of treatment, BCVA improved to 20/100, and biomicroscopy showed resolution of anterior inflammation. IOP was 13 mmHg. However, there was persistent vitreous traction, as well as the ME, as seen in the OCT scan 1 month after diagnosis (Fig. [1](#Fig1){ref-type="fig"}).

In June 2013, the patient received the first intravitreal injection of a dexamethasone (DEX, Ozurdex^®^) implant, which resulted in normalization of macular thickness and improvement in BCVA, but recurrence of edema was seen within 5 months (Fig. [1](#Fig1){ref-type="fig"}).

Between December 2013 and January 2015, three sub-tenon injections of triamcinolone were administered before a second DEX implant was injected in June 2015. This time, the effect on ME lasted for only about 3 months (Fig. [1](#Fig1){ref-type="fig"}). Treatment with sub-tenon triamcinolone led to a marked improvement and a reduction of ME; however, ME recurred between 4 and 6 months after treatment (Fig. [1](#Fig1){ref-type="fig"}).

Because of mounting evidence of kidney damage (increasing serum urea and creatinine) in serial routine blood tests, cyclosporine was stopped and subsequently switched to methotrexate (25 mg/week).

Throughout this period, anterior inflammation and vitreous organization were deemed stable, as well as IOP (between 13 and 15 mmHg) without the need for hypotensive eye drops.

After ME had recurred within 3 months of the second DEX implant, intravitreous injection of a FAc (ILUVIEN^®^) implant was performed in August 2015 that led to a consistent resolution of ME. In January 2019, the patient maintained the initial improvement in BCVA (20/50 or 65 ETDRS letters), with complete resolution of anterior and posterior inflammation. The IOP was 13 mmHg, and fundus examination and OCT scans showed that ME was controlled (248 µm central macular thickness, Fig. [2](#Fig2){ref-type="fig"}). After FAc implantation, IOP remained between 10 mmHg and 13 mmHg without the need for antihypertensive eye drops.Fig. 2OCT scan of the patient's right eye showing complete resolution of inflammation following the administration of FAc implant. *FAc* fluocinolone acetonide, *OCT* optical coherence tomography

Prednisolone was tapered from the initial 60 mg/day to a maintenance dose of 5 mg/day until March 2016, when it was completely stopped.

The variation in central foveal thickness (CFT) and visual acuity during the follow-up period is shown in Table [1](#Tab1){ref-type="table"}.Table 1Chronological evolution of visual acuity (VA) and central foveal thickness (CFT) during treatmentCFT pre-treatmentVA pre-treatmentCFT post-treatmentVA post-treatmentJune 2013129020/10028220/80Dec 2013\> 94120/20031220/160June 2014125020/20026020/160Jan 201567920/20015920/125June 201558820/20017920/100Aug 201549020/20025920/80Mar 201616420/63----Mar 201716320/50----Mar 201815320/50----

Discussion {#Sec5}
==========

Uveitis can potentially be sight-threatening and may recur even upon adequate control of acute inflammation \[[@CR1]--[@CR3], [@CR5]--[@CR7]\]. This case describes the effect of the FAc implant after intermittent therapies failed to control edema sustainably. Because structural damage is related to the amount of time ME is present, rapid intervention is important in order to preserve the patient's visual potential at its best \[[@CR5], [@CR7], [@CR9]\].

This case demonstrates the usefulness and therapeutic advantage of sustained suppression of inflammation for two main reasons. Firstly, it allows for a long period without disease recurrence, and secondly, without the need for retreatment strategies. In the case presented, we observed remission of CME over a period longer than the 36-month expected drug release by the FAc implant. It was possible to control ME beyond the 3 year action of the FAc implant. Based on this fact, it can be speculated that sustained and prolonged control of the inflammatory process by the implant allows for a structural and functional recovery from the damages caused by the inflammatory process and a functional reconstitution of the internal and external blood--retinal barriers.

In Europe, the FAc implants is indicated for the treatment of vision impairment associated with persistent or recurrent diabetic ME despite treatment \[[@CR10], [@CR11], [@CR15]--[@CR17]\]. The implant was recently approved for use in the prevention of relapse in recurrent non-infectious uveitis affecting the posterior segment of the eye. This is based on study data in posterior uveitis that shows the FAc implant can significantly reduce disease recurrence, increase disease-free periods, reduce the area of CME, improve VA and provide sustained benefits in these patients \[[@CR13], [@CR18], [@CR19]\]. The implant was seen to improve uveitic ME in most cases, concurrently enabling reduction of systemic and periocular treatment \[[@CR12], [@CR18]\]. It has also shown the ability to significantly reduce disease recurrence in patients for up to 36 months while enabling a much longer time to first recurrence as well as lower severity of recurrence in most patients \[[@CR13], [@CR19]\]. Thus, our case report confirms the advantage of the FAc implant in the control of noninfectious uveitic macular edema. The FAc implant is the only long-acting implant that has been designed to dilute a low dose of FAc every day to reduce inflammation and recurrences of uveitis. Because it requires fewer injections than other alternative treatments, it brings additional benefits to the patient with reduced risk of injection-associated adverse events, lower treatment burden, increased adherence and improved disease control \[[@CR20]\].

Conclusions {#Sec6}
===========

Intraocular sustained drug release via implantable devices has shown promising efficacy for ME associated with retinal diseases. This case suggests that close and prolonged control of inflammation can lead to structural regulation and complete resolution of macular edema, and that the FAc implant may be effective for in excess of 3 years.

The control exerted by the FAc implant led to structural improvements and significant gains in VA, thus avoiding the potential damaging effects from uveitis recurrence.
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